The aim of this study was to identify heparinbinding proteins (HBPs) In the last two decades there has been important progress in the identification and characterization of many components of seminal glands secretions, resulting in new perspectives regarding to the analysis of domestic animal ejaculated. Perhaps the most significant discovery has been the participation of heparin-binding proteins (HBPs) in the sperm capacitation (THÉRIEN et al., 1995) . The spermatozoa are able to bind to heparin and also similar molecules in the oviduct. This ability is attributed to the presence of seminal plasma proteins, which are attached to the sperm surface after ejaculation, leading to modulation of the acrosomal reaction by zona pellucida (ZP) glycoproteins (THÉRIEN et al., 1997) .
RESUMO

O objetivo deste estudo foi identificar proteínas ligadoras à heparina no plasma seminal de touros Nelore (Bos taurus indicus). Para tanto, foram selecionados quatro touros entre 30 e 36 meses de idade e peso aproximado de 500-550kg. Após centrifugação, amostras do plasma seminal foram misturadas e as proteínas ligadoras à heparina foram isoladas por meio da cromatografia por afinidade. As frações após a eluição foram agrupadas para caracterização das bandas
protéicas (SDSPAGE, 12, 5% In the last two decades there has been important progress in the identification and characterization of many components of seminal glands secretions, resulting in new perspectives regarding to the analysis of domestic animal ejaculated. Perhaps the most significant discovery has been the participation of heparin-binding proteins (HBPs) in the sperm capacitation (THÉRIEN et al., 1995) . The spermatozoa are able to bind to heparin and also similar molecules in the oviduct. This ability is attributed to the presence of seminal plasma proteins, which are attached to the sperm surface after ejaculation, leading to modulation of the acrosomal reaction by zona pellucida (ZP) glycoproteins (THÉRIEN et al., 1997) .
Nellore (Bos taurus indicus) cattle represent most of the Brazilian beef herd, around 160 million -NOTE - animals. However, few studies have considered aspects of sperm physiology or seminal electrophoretic profile. Although all HBPs may bind to sperm surfaces, only one has been correlated with greater fertility potential (BELLIN et al., 1996 (BELLIN et al., , 1998 . Thus, HBPs have been indicated as a biochemical marker to predict the fertility potential of bulls. The object of this study was to separate the HBPs from Nellore seminal plasma using heparin-affinity chromatography.
In this study, bulls (n=4), 30-36 months old, 500-550kg were selected by seminal quality (>80% of gross motility and >90% normal sperm morphology) and maintained in semi-confinement. The animals were submitted to daily semen collection by electroejaculation for three days and after rest of five days, a simple ejaculate was obtained. Seminal plasma was separated from spermatozoa by centrifugation at 4.200 x g for 1h at 4 o C. After, 200μL samples of the seminal plasma were pooled. The heparin-binding proteins were isolated by heparin-affinity chromatography a as described by MANÁSKOVÁ et al. (2002) and modified as follows: the pooled seminal plasma (800μL) was added into a heparin-affinity chromatography column (16mm x 26mm, 1.0mL min -1 ) and equilibrated with PBS. Non-adsorbed proteins were washed out with PBS and bound proteins were eluded with 1M NaCl. Analysis of separated proteins was calculated using specialized software b . The recovered heparin-binding proteins fractions were pooled in agreement with the observed curve (Figure 1) . Onedimensional sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDSPAGE, 12.5%) was performed in vertical minigels c (de SOUZA, 2003) . The gels were stained with coomassie blue, scanned and molecular weight (kDa) values for each band within a lane were calculated using image analysis software d . The electrophoresis analysis of the pooled eluted fractions identified 8 bands, with molecular weights ranging from 250 to 15kDa (Figure 2) .
Previous studies using one-dimensional polyacrylamide gel electrophoresis have detected between 25 and 32 bands in the seminal plasma of Nellore bulls (FERNANDES et al., 2005) and about 30% of seminal plasma bands bind to heparin and are associated with the sperm capacitation process (MILLER et al., 1990) . Five families of HBPs with different affinity for heparin constitute complexes with molecular weight ranging from 14 to 31kDa in Bos taurus taurus bulls (MILLER et al., 1990 ; BELLIN et al., 1996) . In the present study, eight bands from 15 to 63kDa bound to heparin. Recently, ARANGASAMY et al. (2005) also observed eight HBPs in fresh semen of buffalos (Bubalus bubalis). This preliminary observation is supported by the detection of multiple spermatozoal proteins, more specifically between 21.5 to 24kDa, in association with acrossome reaction (BELLIN et al., 1996; MCCAULEY et al., 1996) . The current identified two proteins in Nellore seminal plasma with 22 and 25kDa, probably with analogous proprieties. However, their relationship with fertility remains to be determined. The 25kDa proteins are possibly correlated with tissue inhibitor of metalloproteinases-2, previously purified from seminal fluid (McCAULEY et al., 2001) . However, the mechanism involved in regulation of bull sperm physiology is unknown. Additionally, 15 and 17kDa HBPs had high concentration, as demonstrated by densitometry, and could be the same as those previously observed by MILLER et al. (1990) . These proteins have an affinity for the plasma membranes of sperm after ejaculation and are secreted from seminal vesicles. Other bands founds in this study (39, 53, 58 and 63kDa) were not previously described and perhaps they are specifics to semen of Bos taurus indicus bulls. The ability to bind and respond to glycosaminoglycans (GAGs) in the oviduct is related to semen quality and fertility. Thus, the characterization of seminal proteins and the study of their binding properties will be the first step in understanding their role in the fertilization process. The identification of HBPs would provide information that could improve our knowledge of this aspect of reproductive physiology in Nellore bulls. 
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